
Hepatitis B core antibody (HBcAb) is the first anti-
body to appear following acute hepatitis B infec-
tion and will persist in high levels following reso-

lution of infection and in chronically infected patients.
Resolved infection is generally recognized by the presence
of antibody to hepatitis B surface antigen (HBsAb) in the
serum, whereas in chronic infection hepatitis B surface
antigen (HBsAg) itself is typically present.

Isolated HBcAb, which is defined as positive HBcAb
with undetectable HBsAg and HBsAb, may occur in any of
several clinical situations.1 It may be the only serum marker
of acute hepatitis B infection during the so-called “window
phase” between disappearance of HBsAg and appearance of
HBsAb. It may also represent a remote resolved infection
with the decline of HBsAb to undetectable levels or ongo-
ing chronic infection with HBsAg that is escaping detec-
tion, either because of low levels of HBsAg or because of
mutations in the protein that render it undetectable using
certain diagnostic assays. It rarely represents a false-positive
test. Acute hepatitis B virus (HBV) infection is often recog-
nized by its clinical presentation, and repeat testing after
several weeks will generally detect the appearance of
HBsAb. The other clinical possibilities are not easily distin-
guished on routine serological testing but may have impor-
tant consequences, particularly in situations of chronic in-
fection with no detection of HBsAg.

Cost efficacy considerations led to a recent change in
the routine heptatitis B screening algorithm at the Sir
Mortimer B. Davis–Jewish General Hospital, a tertiary
care, 637-bed teaching hospital in Montreal. Patients are
now evaluated initially with serum HBcAb testing. A nega-
tive HBcAb test result is reported as HBV-negative, and a
positive result is followed by testing for HBsAg and, if this
result is negative, HBsAb. HBsAg-positive sera are tested
for hepatitis B e antigen (HBeAg) and hepatitis B e anti-
body (HBeAb).

Between June 1999 and March 2000, 4121 individual
patients who were not pregnant were screened for HBV
using HBcAb as the initial test. Of these, 3273 patients
tested negative (79%), and 848 patients tested positive
(21%) for HBcAb. Because there was an insufficient num-
ber of samples, 24 HBcAb-positive patients were excluded
from further testing. Of the remaining 824 patients, 175
(21%) tested positive for HBsAg and 649 (79%) tested
negative. The 649 HBsAg-negative patients were tested
for HBsAb. Of these, 446 (69%) had a titre of more than

10 IU (positive), 81 patients (12%) had a titre of less than
1 IU (negative) and 122 patients (19%) had a value ranging
between 1.0 and 10 IU (low level). Therefore, 81 (2.0%) of
4121 patients screened during this 10-month period had
HBcAb as the only positive marker of infection. Among
HBcAb-positive patients, at least 81 (10%) of 848 had both
undetectable HBsAg and HBsAb.

Isolated HBcAb has been reported in up to 20% of pa-
tients tested.2–6 Dickson and colleagues demonstrated the
importance of this entity in the post–liver transplant set-
ting. De novo hepatitis B infection developed in 18 of 23 re-
cipients of liver grafts from HBcAb-positive donors (78%),
compared with 3 of 651 recipients of HBcAb-negative
donor grafts (0.5%). All donors were negative for HbsAg.7

This illustrates the potential for active hepatitis B infection
in patients with isolated HBcAb, particularly in the context
of immunosuppression. Among patients with chronic
hepatitis C infection and isolated HBcAb, HBV viral se-
quences are frequently found in the liver.8,9

The presence of isolated HBcAb in a context other than
acute HBV infection may relate to the decay of HBsAb lev-
els in patients with remote resolved infection or HBsAg
that evades serological detection.10 The detection of HBsAg
may be affected by the assay used, especially if a mono-
clonal capture antibody is used.11 HBV envelope escape
mutations have been described in individuals vaccinated
with recombinant HBV vaccine, although this phenome-
non so far appears to be uncommon.11

It is most important to rule out ongoing chronic HBV
infection in the setting of isolated HBcAb, in order to treat
patients appropriately and protect their household and sex-
ual contacts. One strategy that has emerged is the use of
HBV vaccination in the diagnosis and management of
patients with isolated HbcAb.12,13 The main use of vaccina-
tion is to differentiate individuals with resolved infection
and a low level of HBsAb from chronically infected subjects
with low-level viremia or mutated HBsAg, and from false-
positive HBcAb results, as proposed in Fig. 1. Patients with
resolved infection and subdetectable HBsAb would be ex-
pected to display an anamnestic response to HBV vaccina-
tion, with protective levels of antibody developing after a
single dose of vaccine.12,13

Chronically infected patients would not be expected to
respond to the vaccine with the development of HBsAb.
These patients have been labelled as “cryptic HBV carri-
ers,” and testing for HBV DNA by sensitive polymerase
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chain reaction (PCR) techniques (but not necessarily the di-
rect detection techniques in general clinical use) is positive
in the majority of patients.14 With false-positive HBcAb re-
sults, normal response to vaccination has been demon-
strated after a full 3-dose course.14 It may also be useful to
test for HBeAg and HBeAb in patients with isolated
HBcAb. The absence of both HBeAg and HBeAb would be
anticipated in patients with false-positive HBcAb results.

We have found that in an urban North American teach-
ing hospital isolated HBcAb is a relatively frequent phe-
nomenon. These patients may have otherwise undetectable
chronic HBV infection and should be investigated further.
The application of the HBV vaccination strategy outlined
here will identify patients with resolved infections and
false-positive results for whom no specific follow-up is re-
quired. Those patients with isolated HBcAb who fail to de-
velop HBsAb after a standard course of HBV vaccination

should be considered to be potentially chronically infected
with the virus, which should trigger appropriate public and
personal health measures.
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Fig. 1: Suggested algorithm for evaluation of patients with iso-
lated hepatitis B core antibody (HBcAb). HBsAg =  hepatitis B
surface antigen, HBsAb = antibody to hepatitis B surface antigen,
HBeAg = hepatitis B e antigen, HBeAb = hepatitis B e antibody,
HCV Ab = antibody to hepatitis C virus, HBV = hepatitis B virus.
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